The Anones Lagoon, located in the island municipality of Vieques, Puerto Rico (PR), 27 received extensive bombing during military practices by the US Navy for decades. This study represents the first assessment of the benthic microbial community 50
The constantly human-impacted lagoon at Condado was dominated by 197
Bacteroidetes (68%) and Proteobacteria (29%); and only 3% of the metagenomic 198 sequences were assignable to other phyla. Meanwhile, the Guaniquilla lagoon, the 199 least impacted ecosystem by human activity, did not appear to have a dominant 200 phylum with higher than ~30% overall relative abundance. Also, Guaniquilla had the 201 highest abundance of unclassified OTUs (7% of the total) and OTUs assigned to 202 Ignavibacteriae (7%), which contrasted with <0.5% Ignavibacteriae in the other 203 metagenomes (Figure 2A ). Consistent with these findings, the MASH-based distances 204 among the metagenomes showed that Condado was the most distant from either of the 205 Anones samples, reflecting presumably its constant human-induced impact, while 206 Guaniquilla appeared to be more similar to Anones-2014 in complexity (Fig. S2) . 207
To further investigate if the high abundance of the Bacteroidetes phylum in 208
Condado lagoon reflected the presence of human-gut associated taxa (due to the 209 location of this lagoon in the city of San Juan), the metagenomic reads were searched 210 against the human gut microbiome IGC reference database (37) for high identity 211 matches (>95% of nucleotide identity). Human gut-associated Bacteroidetes genera 212 such as Bacteroides, Prevotella and Porphyromonas were present in Condado at very 213 low relative abundances (< 0.001%), similar to the other lagoons ( cadmium-transporting ATPase P-type (cadA), zinc, cobalt and lead efflux system 229 (zntA), Pb(II) resistance ATPase (pbrA), copper-exporting P-type ATPase A (copA), 230 copper-exporting P-type ATPase B (copB) genes compared to Anones-2005; while 231 xplA, xenB, nfsB, nitA and cadA did not recruit any reads. In fact, Anones-2014 232 looked more similar to the reference, pristine lagoons in this respect, e.g., only 233 0.017%, 0.018% and 0.027% of the total reads mapped to the above mentioned genes 234
for Anones-2014, Guaniquilla, and Condado, respectively, contrasting with 0.2% for 235
Anones-2005, i.e., a ~10 fold higher abundance, on average (Table S2) . Interestingly, 236
copA, a copper-exporting P-type ATPase, appeared to be the gene with the highest 237 number of matching reads in all metagenomes. This finding is consistent with in-situ 238 copper concentrations in each sediment lagoon, which were higher than the other two 239 heavy metals assessed. 240
241

Novel organisms in Anones 2005 242
Due to the low complexity of Anones-2005, we were able to recover the 243 genome of five metagenome-assembled genomes (MAGs) representing relatively 244 abundant populations, with high completeness (>83.2%) and low contamination 245 (<10%) using binning techniques (Table 2 ). The estimated size of these genomes 246 ranger between 2.6 and 4.5 Mbp. Their closest relative in NCBI's RefSeq prokaryotic 247 genome database showed <50% genome-aggregate amino-acid identity (AAI) and 248 was affiliated with different phyla, indicating that these genome bins (MAGs) 249 represent diverse, novel genera, if not families (39). MAG 2 especially appeared to 250 represent a class-level novel taxon with a low GC (%) content of 31.7% in 251 comparison with the other MAGs (Table S3) . Interestingly, all MAGs recovered in 252
Anones-2005 did not appear to be present 9 years later in Anones-2014 (Fig. S4 ). 253 MAG 3 had a related but distinct microbial population in the Condado metagenome 254 (~90% AAI; Fig. S4 ). Also, MAG 2 and MAG 7 appear to have a related microbial 255 population in Guaniquilla (Fig. S4) . 256 MAG 1 (Rhodospirilaceae sp., Alphaproteobacteria) had a relative 257 abundance of 12% (of the total metagenome) and, together with MAG 3 258 (Gammaproteobacteria sp.) (6.5%), were assignable to the Proteobacteria phylum. 
Functional description of MAGs 267
As expected, subsystem categories such as protein metabolism, cofactors, 268 vitamins, prosthetic group, pigments, and amino acid and derivatives were the most 269 abundant pathways in each MAG, followed by DNA and RNA metabolism (Table  270   S4 ). In addition, each MAG encoded various specialized functions such as: (1) 271 cellular response to DNA damage, (2) response to heat, (3) response to stress, (4) 272 sodium ion transport, (5) SOS response, while no MAG represented photosynthetic 273 bacteria ( Figure 5 ). All MAGs also encoded various manually verified genes with 274 significant homology (e.g., >30% amino acid identity across >70% of the gene length) 275
to genes previously shown to be involved in the transformation and biodegradation of 276 explosives and heavy metals resistance. A brief description of the functional gene 277 content of each MAG follows: 278 279 MAG 1 (Rhodospirilaceae sp.): 280
The most abundant MAG appears to belong to the Proteobacteria phylum, has 281 a genome size of 3.1Mbp, a GC content of 62.6%, and coding density of ~90%. MAG 282 1 harbors genes for sulfate assimilation, including adenylyl-sulfate kinase (cysC) and 283 phosphoadenosine phosphosulfate reductase (cysH) genes. Therefore, this genome is 284
likely from a sulfate-reducing bacterium using sulfate as terminal electron acceptor. 285
Interestingly, MAG 1 is unique among the other four MAGs in harboring the full gene 286 complement (e.g., 25 genes) of a nitrogen fixer, including nitrogenase iron protein 1 287 (nifH). MAG 1 also has genes for chemotaxis, including flagellar motor switch 288 proteins, such as fliN and fliG, indicating that it is potentially motile. Presence of 289 efflux system proteins involved in response to antibiotics were also detected. In 290 addition, MAG 1 harbors a (predicted) homologous gene to xenobiotic reductase 291 (xenA) and copper exporting (copA) ( Table S5) Genes encoding the homologous functions for oxygen nitroreductase (nitA), 311 xenobiotic reductase (xenA), copper exporting (copB) were also observed (Table S5) . MAG 1, appears to be motile. Also present were genes for antibiotic resistance (e.g., 320 efflux pump system), and response to gamma and ultraviolet radiation. For specific 321 genes of interest, MAG 3 appears to carry a gene encoding the XenB protein, which 322 works under anaerobic conditions and less toxic compounds are produced during 323 biodegradation, (50%, that has a high amino acid identity to a previously 324 characterized XenB (41)), oxygen nitroreductase (nfsB), and copper exporting (copA) 325 genes (Table S5) The microbial community structure of surface sediment samples from three 343 different coastal lagoons in Puerto Rico was evaluated. Anones was impacted by a 344 major and toxic disturbance; the lagoon was sampled two years after continuous 345 pollution disturbance stopped and then 11 years later. Condado has continuous 346 anthropogenic disturbance due to its proximity to Puerto Rico's capital city. Finally, 347
Guaniquilla lagoon which is a proxy for a pristine lagoon, since it is a natural reserve. Sensitivity DNA chip using the Bioanalyzer 2100 instrument (Agilent) to determine 475 library insert sizes. Adapter trimming and de-multiplexing of sequenced samples was 476 carried out on the MiSeq instrument. Raw metagenomic reads were trimmed using 477 Solexa Q4 (56). Each resulting trimmed pair-end read was merged together with its 478 sister read, when overlapping, using PEAR with default parameters (57) ( Table S1) Taxonomic classification was assessed in two ways: (1) assembled contigs or 494 binned genomes were classified using the stand-alone MyTaxa analysis (60) and 495 reported at the Phylum level; (2) 16S rRNA gene-encoding reads were identified 496 using Parallel-META 2.0 (61) followed by QIIME 1.9.0 (62) for taxonomic 497 classification and the top 75 most abundant genera reported. 498
Trimmed reads were mapped on predicted genes of contigs using BLAT in 499 order to assess relative abundance of the gene or population bin, based on a minimum 500 cut-off for a match of 97% nucleotide identity. Finally, a distance matrix was 501 developed to estimate sequence relatedness between metagenomes based on MASH 502 distance analysis (63) at the whole metagenome level, and visualized using the PCA 503 plot function of the QIIME principal_coordinates.py script (62). 504 505
Gene prediction and functional annotation of biodegradation genes 506
Gene prediction was performed with MetaGeneMark (64) using trimmed 507 metagenomic reads or assembled contig sequences as input. Predicted genes were 508 compared against a manually curated in-house database of biodegradation genes using 509 BLAST (65) for complete alignment, conservation of functional domains and at least 510 The phylogeny is based on a maximum likelihood analysis of the concatenated alignment of 57 single copy genes using RAxML and colorcoded by phylum. 
